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Description 

This invention pertains to pharmaceutical formulations suitable for the parenteral administration of drugs. 
More particularly, it pertains to solutions containing 1-isobutyl-IH-imida2o[4,5-clqulnolin-4-amlne or 1-(2-hy- 
droxy-2-methylpropyl)-1-H-imida2o{4,5-clqulnolin-4-amine which are suitat)le for parenteral administration. 

The compound 1-isobutyl-IH-imidazoI4,5-clquinolin-4-amine and pharmaceutically acceptable add addi- 
tion salts such as the hydrochloride salt are disclosed in U.S. Patent No. 4,689.338 and described therein as 
an antiviral agent and as an interferon inducer. A variety of formulations for topical administration are described 
but a formulation suitable for parenteral administration of this compound is not disclosed. U.S Patent No. 
4.689,338 also similarly discloses the compound 1-<2-hydroxy-2-methylpropyl)-IH-imldazo[4.5-c)quinolln-4- 

^ as. Patent Nos, 4,640,930. 4,652.561 and 4308.580 describe parenteral solutions containing (H'y(^ 
3-(acetyioxy>-2,3-dlhydfo-542-(dimethylamlno)ethylh2-(4Hfnethoxyphenyl^ .8-bcJ-1 ,5-thiazocin-4( 

5H)-one hydrochloride, (+/.)-cis-3-(acetyloxyV2,3-dihydro-2-(4-methoxyphenyl)-5-[2-(dimethylamino)^^^ 
hyl]napthoC1.2-bh1-4-thiazepin-4(5H)-one hydrochloride, and cis-rao-2,3-dihydro-3-hydrQxy-5-|2-<dimethyla- 
mino)ethyl)2-(4-methoxyphenyl)-naphtho[2,1-2blI1.4.thia2epin-4(5H)-one hydrochloride, respectively in bern 
zyl alcohol, sorbitol, hydrochloric acid, sodium hydroxide and water. 

European Patent Application No 376 534 which is available pursant to Article 54(3) EPC for the purpose 
of absolute verbal anticipation only discloses pharmaceutical formulations and adhesive coated sheet mate- 
rials for the topicai andfor transdermal delivery of 1-isobutyH H-imidazo [4.5-clquinolin.4-amine. However the 
disclosed pharmaceutical compositfons differ in both chemical compositfon and relevant physical properties 
so as to be unsuitable ftor administration by injection. 

The present Invention provides an aqueous solution suitable for the parenteral administration comprising 

1- isobutyHH.imidazoI4,5-clquinoRn-4-amine or H2-hydroxy-2-methylpropylHH-imidazo(4>^Jlquinolln-4- 
amine dissohred in an aqueous add. the add being selected from hydrochloric add. lactic acid, acetic add, - 
aspartic add and a mixture of two or more of the foregoing, and further comprising a tonicfty adjuster selected ^ 
from glycerin. sort>itol and dextrose in ar> amount such that the osmdality of said solution is between 235 and 
335 mOsm/kg. the sdution being further characterized in that It has a pH of between 2 and 6. 

A solution of the invention can be used for the parenteral administration of 1-^sobutyl-1H-imida2oI4,5-c^ 
quinolin-4-amine or 1-(2-hydroxy-2-methylpropyl>-1H-imidazo [4.5-clquind!n-4-amine. The sdution may be 
admbistered by intramuscular injection, intradermal injectfon. subcutaneous injection or intravenous injection. 

The present invention provides aqueous solutions suitable for parenteral administration that contain 1-iso- 
butyWH-imidazoI4.5-clquiiwlin-4-amlneor1-<2-hydroxy-2-methylpfopylVV 

dissoh^ed in an aqueous add such as hydrocNoric add, lactic acid, acetic add. aspartic add or mbdures there- 
of. 

The compounds |.|8obutyHH-inrridazoI4.5-clquindin-4^ne and 1-<2-hydioxy-2-^nethylpropylHH-imida. 
2o|4.5-cl-quindin-4-amine are known anthfirai agents that are dso known to Induce interferon biosynthesis. 
They can be prepared using the method disdosed in U.S. Patent Na 4,689,338, The compounds can be used 
to treat v W infections such as Type I or Type it Herpes simplex Infecdons and genital warts. Furthermore, the 
feet that the compounds are interferon inducers suggests that they, and therefore sdutions containing them, 
might be useful in the treatment of numerous other diseases, such as rheumatdd arthritis, warts, eczema, 
hepatitis B. psoriasis, multiple sderosis. essential thrombocythaemia. and cancer, such as basal cell cardnoma 
and other neoplastic diseases The amount of 1-lsobutyl-1H-imWazoI4,5-cJquindin-4-amine or 1-(2-hydroxy- 

2- methylpiopyl>1H-bnkla2oH.^lQuiw)»»'>*^"n'"® present in a sdution of the invention wiO be an amount ef- 
IMIve to treat the targeted disease state, to prevent recurrence of such a disease or to promote immunity 
against such a disease. The amount is preferably from 0.01 mSligrams to 15 mBligrams, more preferably from 
4 mBllgrams to 12 mUllgrems, per mBlliter of the sdutkm. 

An add selected from hydrocWoric acW, lactfc add, acetfc add, aspartk: add or mbdures thereof is incor- 
porated Into a sdution erf the Inventton. The currently preferred add is hydrochloric add. The add virill be present 
in amount suffident to keep the 1-isobutyHH-lmidazo(4.5-clquindln-4-amine or 1.<2-hydroxy-2-methylpro- 
pyl).1 H-imklazol4,5-c)quindin^amine in sdution. The add vrill generally be present in an amount of between 
0.5 mdes and 20 mdes of add per mde of 1-isobutyWH-imidazo[4.5-c]quindin-4-amine or 1-(2-hydroxy-2- 
methylpropyl)-1-H-imidazoI4.5-clquindin4-amine. Preferably the mdar ratio of add to 1-isobutyl-IH-imida- 
zoC4.5-c]quinorin4-amine or 1-(2-hydroxy-2-methylpropyl)-1H-imidazo[4.5-c]quindin-4-amhe will be be- 
tween 1/1 end 4/1. . . 

The add may be provided through the presence of the respective add-addilton salt of 1-isobutyH H-iml- 
dazo[4,5-c)-quindin-4-amlne or 1-(2-hyd«»(y-2-methylpropyl>-1H-lmktezo I4,5.<*»uinolin-4.amine. For exanv 
pie, an aqueous hydrocWoric add sdutkm may be obtained by using 1-lsobutyl-1H-imklazo|4.5-c)quindin-4- 
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amine hydrochloride in place of the free base. Additional acid such as hydrocMoric acid nr^y also be added 
even when an acid-addition salt of 1 HSobutyt-1 H-imtdazo[4>c]quinolin-4-amine or 1-<2-hydrQxy-2-methylpro- 
pytH H-lmidazoI4.5-c}-qulnolin-4-amine is employed. 

5 In order to mbilmize pain on injection and tissue Irritation it Is desirable that the pH of the solutions of the 
Invention not be below 2. The pH of the solution w31 generally be between 2 and 6. Optionally, a solution of 
the invention may further comprise a base to provide the desired pH. It is preferred that the pH be between 
about 2.5 and 4.5. The currently preferred base is sodium hydroxide. Care must be taken in adjusting the pH 
of the solutions so that the 1-isobutyl-IH-!midazo[4.5-c]quinolin-4-amine or 1-(2-hydroxy-2-melhylpropylHH- 

10 imidazo(4*5-c]quinolln'4*amine does not precipitate. 

An additional factor affocting pain on injection and tissue irritation at the injection site is the osmoticity of 
the solution. It Is preferred that the solution be Isotonic with serum or isoosmotic with 0.9% sodium cMoride. 
A quantitative term used to state osmotic properties is the osmoL An osmd is defined as the weight in grams 
of a solute, existing in a solution as molecules (and/or ions, macromolecules, aggregates, etc), that is osmot- 

1$ ically equivalent to the granvmolecular-weight of an ideally behaving noneledrolyte. A mBliosmol, abbreviated 
mOsm, is the weight stated in miiligrams. A solution has an osmolal concentration of one when it contains one 
osmd of solute per kSogram of water. A solution has an osmolality of n when it contains n osmols per kilogram 
of water. Further discussion of tonicity, osmoticity and isomolallty may be found in Chapter 80 in the Seven- 
teenth Edition of Remington's Pharmaceutical Sciences,. A range of values from 275 mOsm/kg to 305 

20 mOosm/kg has been reported for serum osmolality. Accordingly, preferred solutions of t he invention may fur- 
ther comprise a tonicity adpster present in an amount such that the osntdality of the solution is between 235 
mOsm^kg to 335 mOsm/kg and most preferably between 270 mOsm/kg and 310 mOsm/kg. The osmolality of 
a solution is determined using the test nfiethod described below. Care must be taken in ttie choice of tonicity 
adjusters so that the 1-isobutyl-IH-imMazo{4.5-c]quinolin-4-amine or 1-<2-hydroxy-2-methylpiDpyl)-1 H-lmMa- 

25 zo(4,5-c]quinolin-4-amine stays In solution. The currantfy preferred tonicity adjusters are sorbitol and glycerin. ' 
When sorbitol is used it will generally be present In an amount of about 40 n^ligrams per mOlliter of solution. ; 

A preferred solution in accordance with the Invention can be prepared by combining the add with a major v 
portion of the water to be used in the formulation, adding the 1-isotnjtyt-IH*imidazo[4,5-c)quinolin-4-antine or 
1-(2-hydrQxy-2-methylpropy1)-1H-imkiazoC4,5-c}quinolifv4-amine to this sotution and stirring until all material 

30 is in sotution. The sorbitol may then be added and stirring continued until dissolution is complete. The pH of 
the solution is then measured and a base nrtay be added to adjust the pH if desired. A sufficient quantity (qs) 
of water is then added to bring the solution to the desired total volume. The bulk solution may then be filtered 
through a 0.2 micrometers filter, heat sealed into USP Type I glass ampules and autodaved. 

Preferred solutions of the invention may be stored at room temperature for a period of at least 30 days 

35 without predpitation or degradation of the active ingredient Most preferred sdutions exhibit such stability for 
a period of at least one year. 

The fdtowing tost methods have been employed in the examples whk:h thereafter foHow. 

Osmolality Determination 

40 

Osmoiaifty was determined using a Mdecular Weight Apparatus, Model 233 available from Wescan In- 
struments. A series of 5 standard solutions of sodium chloride in water having known osmolality values were 
prepared. Mk:rovott readings for each standard were taken on the Molecular Weight Apparatus. Using linear 
regresskm analysis, the readings together with the known 08nK>lalIty values were used to determine the values 

45 of m and bin the equation below. 

instrument reading = m(08mdality In mOsm/kg) * b 
The values of m and b in ooriKinction wfth the instrument readings for the solutions of the invention allow the 
osmoliriBy values of the solutions to be calculated. The readings for the standards and the solutions of the 
invention were preferably taken on the same day to insure accuracy. At least three readfaigs were taken for 

50 each standard and solution and the average was used In the above calculations. 

The above method is to be used for purposes of construing the daims. with the number of readings being taken 
being five. 

Determination of 1-lsobutyl-IH-imk!azo|4,5-c)quindln-4-am^ Content 

55 

The solutions used in the stabiity studies were analyzed for 1-isobutyl-IH-imkjazo[4.5-c]quindin-4-annine 
content by conventional high pressure liquk) chromatography as follows: 

A 15 centimeter by 4 mBlimeter column containing Zorb»^ Cs (an octylsilane available from E. I. DuPont 
de Nemours & Company). 5 micrometers partide size, was used. The mobile phase was 35 percent acetonl* 
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triIe/65 percent water (volume/volume) containing 0.2 percent tetramethytammonium hydroxide and 0.2 percent 
1-dodecanesulfonate sodium, with the pH of the mobOe phase adjusted to ZO with phosphoric acid. The flow 
rats was Z5 ml per minute. Ultraviolet detection at 254 nanometers was used. 
5 The following examples are provided to DIustrate the invention, but are not intended to be limiting thereof. 

Example 1 

A mixture of 0.20 g 1-isobutyf-IH-imidazo[4,5-c]quinolin-4*amine, 0.20 g of 85% lactic add, 0.344 g of gly- 
10 cerin and 1 9.256 g of water was placed in a glass vial and shaken unta all material was dissolved. The resulting 
solution of the invention had a pH of 3.59 and the osmolality was 279 mOsnVKg. No drug precipitated on stor- 
age at room temperature for 30 days. 

Example 2 

IS 

A mixture of 0.20 g of 1-isobutyMH-{midazo[4,5-c]quinolin-4-amlne, 0.20 g of 85% lactic add, 1.10 g of 
sorbitd 50% (prepared by combining 29 rr^ of water and 71 ml of sorbitd 70%) and 18.50 g of water was placed 
in a glass vial and shaken unti aO material was dissoWed. The resulting sdutton of the inventton had a pH of 
3.58 and the osmdality was 271 mOsm/Kg. No drug predpitated on storage at room temperature for 30 days. 

20 

Examples 

A mixture of 0.050 g of 1-isobutyt-IH-(midazo[4.5-c]quinolin-4-amine, 22 mi of O.IN HO and 15 ml of water 
was placed in a beaker and stirred unti all material was in solutfon. To this solutk>n was added 2.0 g of sorbitd 
25 and stirring was continued until the sorbitd was dissolved. The sdution was transferred to a 50 ml vdumelric ' 
flask. The pH of the sduthm was adjusted with 2N sodium hydroxMe then the flask was f Hied to the mark with - 
water. The oompositon of the final fbrmulatkm of the inventfon is shown in Table 1. 

Examples 4-6 

30 

Using the general method of Example 3, the fbrmulatk>ns of the invention shown in Table 1 were prepared. 



Table 1 

05 

Zx. 3 Bx> 4 Bx> 5 Ex> 6 

l-l8obutyl*lB-lBidazo- 
40 l4,5-clquinolin-4- 

amine (sg/nl) 1.0 2.S 5.0 10.0 



46 



SO 



55 



Sorbitol (ag/B^) 

O.IH HCl Iml/ml} 0.44 0.44 0.44 0.44 

2N NaOB qs to pB 3.5 3.2 3.2 3.2 

Hater qs to 1 b1 

Osaolality lmOsm/%q) 303 307 294 284 
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Example 7 

To a 500 ml volumetric flask was added 5.00 g of 1-lsobutyl-IH-fmldazo[4,5-c]quinoKn-4-amine, 200 ml of 
5 O.IN hydrochloric add and 230 ml of sterile water. The flask was sonicated for 50 minutes then an additk>nal 
20 ml of O.IN hydrochloric acM was added and sonicating was continued for 20 minutes. The flask was heated 
on a steam bath to 62*^0 then sonicated for 30 minutes. A small amount of Insoluble material remained which 
was removed during the filtration step below. The flask was allowed to cod to 25°C before 20.0 g of sorbitol 
was added. The sorbitol was mixed by inverting the flask by hand until the sorbitol had dissoh^ed. The pH was 
10 adjusted by adding 1 .35 ml of 2N sodium hydroxide. Aquantlty of sterile water sufficient to bring the final volume 
to 500 ml was added. The formulation was filtered through a 0.2 mk:rometers filter then heat seated in 2 ml 
Type I dear glass ampules. The ampules were autodaved at 121 ""C for 30 minutes. The ampules were divided 
onto groups and stored under a variety of conditkms. At selected time points ampules were evaluated for color 
and darity of solutfon. pH and 1-isobutyl-IH-bnklazo[4,5-c]quinolin-4-amine content The results relating to this 
15 formulation of this inventton are summarized in Table 2. 



2D 



Table 2 



Storage 



l-Xsobutyl^lH-iaidazoI 4«5-c]* 



Condition 


Tiffle 


PB 


ou i nol i n- 4-aai ne 


initial 




3.1 


9.94 


50*C 


4 weeks 


3.6 


9.93 


50* C 


8 weeks 


3.4 


10*5 


SO' 


12 weeks 


3.5 


9.94 


40*'C 


4 weeks 


3.6 


9.88 


40'C 


8 weeks 


3.5 


10.3 


40'C 


12 weeks 


3.4 


9.92 


40*C 


6 Booths 


3.2 


10.8 


30'C 


4 weeks 


3.5 


9.92 


30' C 


12 weeks 


3.4 


9.95 


30* C 


6 aonths 


3.3 


10.6 


30*C 


9 aonths 


3.2 


10.5 


30*C 


12 months 


3.4 


10.1 


20* C* 


2 weeks 


3.3 


9.81 


20* C* 


4 weeks 


3.5 


9.86 


20*C* 


8 weeks 


3.4 


10.2 


20* C* 


12 weeks 


3-. 4 


9.95 


Prteze-thav 






3 cycles 




3*4 


9.96 



28 



30 



40 



SO 



55 



* with 30,3 a (100 foot) candle light 



Throughout the study, all ampules contained dear, colorless 8olutk>n8. 
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Example 8 

To a glass carboy was added 0.15 g of 1-tsobulyHH-imldazoH,5-clquindIn-4-amine, 220 ml of IN hydro- 
chloric add and 4200 ml of sterile water. The carboy was mbced until all material was dissolved, then 200 g of 
sorbitol was added and swirled untS dissolved. The pH was adjusted by adding 112.1 ml of 2N sodium hydrox- 
ide. A sufficient quantity of sterile water was added to bring the total volume of formulation to 5000 ml. The 
formulation was mixed with a magnetic stir bar then filtered through two 0.22 micrometers filers. The filtrate 
was heat sealed into Type 1 10 ml dear glass ampules. The ampules were autodaved at 121*»C for 30 minutes. 
The composttlon of the final formulation of the uivention is shown In Table 3. Stability data is shown In Table 



Examples 9-11 

Using the general method of Example 8, formulations having the compositions shown in Table 3 were 
pared. The stability data is shown In Table 4. 

Table 3 



Bx. 8 Bx, 9 Ex. 10 Ex. 11 

l*Xsobutyl-lB-iBidazo- 
(4,5-e)quinolin-4- 



aalne (ag/ml) 


0.03 


O.IS 


0.9 


3.0 


Sorbitol NF (mg/al) 


40 


40 


40 


40 


IN HCl (ml/Bl) 


0.044 


0.044 


0.044 


0.044 


2N NaOH qs to pH 


3.1 


3.4 


3.3 


3.5 



Staril* vatsr qs to 1 ml 
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Example 12 



A 6 IRer flask was chaiged with 220.0 ml of 1X)N hydrochloric acid and approx&nately 4200 ml of sterile 
waten then 25.0 gram of 1-isobutyHH.imlda20[4,5-c)quinolin-4-amine was added and the resulting mixture 
stirred with a magnetic stfc- bar untfl all material was dissolved. To this solution was added 200.0 gram of sorbitol 
and stirring was continued unta the sortJitol was dissolved. The pH of the solution was adjusted to pH 3.32 by 
adding 62.3 ml of 2N sodium hydroxide. Sterile water was added in a quantity sufficient to bring the total vohime 
to 5.0 liters. The solution was filtered through a 0.22 micrometers filter then sealed in 2 ml Type I glass ampules. 
The ampules were autodaved at 1 21 '^C for 30 minutes. The composition of the final formulation of the invention 
is shown in Table 5. Stability data is shown in Table 6. 



Using the general method of Example 12, the formulation of the invention shown in Table 5 
The stabBlty data Is shown in Table 6. 



Example 13 



Table 5 



Example 12 



Example 13 



l-lsobutyl-lH-iaidazo* 
[ 4 , 5-c lquinolin-4- 
amine (mg/ml) 



5.00 



10.00 



Sorbitol 



NF (mg/ml) 



40 



40 



l.ON Hd 



(ml/tal) 



0.044 



0.044 



2N NaOH qs to pH 



3.32 



3.15 



Sterile water qs to 1 ml 
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Table 6 

5 



Storage 




Example 12 


Example 13 


Condition 


Time 


PH 


Content 


PH 


Conten 


Initial 




3.4 


4.98 


3.2 


9.85 


50' C 


4 weeks 


3.1 


4.98 


3.1 


9.77 


50* C 


12 weeks 


3.3 


4.99 


3.2 


9.91 


30* C 


12 weeks 


3.2 


5.02 


3.1 


9.85 


20* C* 


4 weeks 


3.2 


4.96 


3.1 


9.79 


20* C* 


12 weeks 


3.2 


4.99 


3.1 


9*94 


20* C** 


4 weeks 


3.2 


4.96 


3.1 


9.83 



Content » amount of l-isobutyl-lH-imidazo(4,5-c]qiiinolin-4- 
amine (mg/ml) 

25 

* with 30,3 m (100 foot) candle light 
** with. 305 m (iOOO foot) candle ligbt 

30 

Example 14 

A mixture of 0.23 g of 1-isobutyl-1H-imtdazo [4.5-c}quino)in-4-amine hydrochlonde, 0.40 g of glycerin and 
19.34 g of sterile water was placed in a glass vial and shaken until all material was dissolved. The resulting 
35 solution of the Invention had a pH of 4.11 and the osmolality was 280 mOsm/kg. 

Example IS 

A mixture of 0.23 g of l-bobutyl-IH-vrudazo [4,5-c]quinolin-4-am{ne hydrochtoride, 1.50 g of sorbitol 50% 
40 (prepared by combining 29 ml of water and 71 ml of sorbitol 70%) and 18.27 g of sterile water was placed in 
a glass vial and shaken until all material was dissohred. The resulting solutkm of the inventk>n had a pH of 4.08 
and the osmolality was 298 mOsnVkg. 

Example 18 

48 

An aqueous soliitlon was prepared from the fdtowing ingredients: 



l-( 2-hydroxy-2-itethylpropyl )-lH- 0.2g 
^ imidasol 4 , 5*e ]quinolin-4->afliine 

Lactic acid (85% in water) 0.199 

55 

Sterile water qs to 25 nl 
The pH of the above solution was 3.3. 
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It is believed that the tonicity of the solution could be modified through inclusion of, for example, sorbitol in 
appropriate amount to provide a sotutbn of the invention. 



Claims 

Claims for the following Contracting States : BE, CH, DE, FR, GB, IT, LI, NL SE 

1. An aqueous solution of 1-isobutyHH-imidazo(4.5-clquinolin-4-amine or 1-(2-hydraxy-2-methylpropyl)-1- 
H-Hfnidazo[4,5-cJqulnolin-4-amine suitable for parenteral administration comprising Msobutyl-IKI-lmlda- 
20{4,5-c]-quJnolln^amine or 1-(2-hydroxy-2-methylpropy^1HHmidazo{4,5-clqulnolln-4^lne dis* 
sohfed in an aqueous acid, said add selected from hydrochloric add. lactk: add, acetic add, asparlic add 
and a mbdure of two or more of the foregoing, and further comprising a tonicity adjuster selected from 
glycerin, sort)itol and dextrose in an amount such that the osmolality of said sdulion is between 235 and 
335 mOsm/kg. said sdutton being further characterized in that it has a pH of between 2 and 6. 

Z Asolution according to dalm 1, wherein 1-lsobutyHH-imida2o[4.5H5jquindin-4-amine or 1-(2-hydroxy^2- 
methytpropyl)-1 H-imidazo[4,5-c]quindin-4-amine is present in an amount effective.for the intended ther- 
apeutic purpose. 

3. A solution according to Oaim 1 , wherein said wherein said add is hydrochloric add. 

4 A solution according to Oaim 3, comprising 1-isobutyl-1H-imida2o(4,5-cJquinolin^amine and wherein 
said hydrochloric add Is provided at least in part by hydrochloric add present lri1-lsobutyl-1H-lrrtfdazo[4,5- . 
c]quindtn-4-amine hydrochloride. 

5. A solution according to Qaim 1. wherein said wherein said add is lactic add. 

0. A soluUon according to any preceding daim, wherein the pH is between 2.5 and 4.5. 

7. Asolution according to any preceding dalm, comprising said 1-isobutyH.H-imida2o[4,5-clquindin-4-ami. 
ne or 1-(2-hydroxy-2-methylpropyl).H-imidazol4, 5-cJquindin-4.amine in an amount of 0.01 to 15 mOli- 
grann per maiiliter of said solution. 

8. A sohjtion according to Claim 7, wherein said 1-isobutyl-1-H-imida2oI4,5-c)qulm)lii>^amine or 1-(2-hy- 
droxy-2-methylpropyl)-1.H-lmidazof4.5-clquinolin^amlne is present In an amount of 4 to 12 milligrams 
per miltUiter of said sdution. 

9. A solution according to any preceding dalm. further comprising a base. 

10. A solution according to aaim 9. wherein said base is sodium hydroxide. 

11. A solution according to any preceding daim. wherein said tonicity adjuster is sorbltd. 

12. A sohjtion according to any preceding dalm, wherein the mdar ratio of said acid to said l-lsobutyHH- 
imidazo^4,5-c]quinolin-4-amine or 1-(2.hydroxy-2-methylpropyl>.1H-lmida2oH. 5-clquinolln«4.amine is 
between 0.5/1 and 2(V1. 

13. A sohftion according to Claim 12, wherein the molar ratio of said add to said 1-isobutyl-1H-imidazo-f4.5. 
cjquindln^amlne or 1H2-hydTOxy-2-^i»thylpropyl)-1H-lmldaro{4,5^jJqulhdin^-ar^ Is between 1/1 
and 4/1. 

14 A solution according to any preceding daim, wherein the osmolality of said sdution is between 270 and 
310 mOsnVkg. 

Claims for the foliowlng Contracting State : ES 

1. A method of preparing an aqueous solution of 1-isobutyl-1H-inldazoH.5-c]quindirv-4-anine or 1-(2-hy- 
droxy^2Hfnethyl-propyl)-1H-imldazo(4.5-c]quinolln-4.amine suitable for parenteral administration com- 
prising dissdving 1-isobutyl-1H.imida^o(4.5-c^quino^in-4-amine or 1-(2-hydroxy-2-methy|.propyl)-1H. 



10 



EP0394026 B1 



imidazo[4.5-c]quinolin-4-amine in an aqueous acid, said acid selected from hydrochloric acid, lactic acid, 
acetic add, aspartic add and a mixture of two or more of the foregoing, and further adding a tonidty ad- 
juster selected from glycerin, sorbitol and dextrose in an amount such that the osmdatity of said sohitfon 
is t)etween 235 and 335 mOsm^kg, said solution being adjusted to have a pH of between 2 and 6. 

2. A method according to daim 1. wfibrein 1-isobutyl-1H-imidazo[4.5-c]quindki-4-amine or 1-(2-hydroxy-2- 
methylpropy1)'1H-inrtidazo(4.5-c]qu!ndin-4-amine is added in an amount effective for the intended ther- 
apeutic purpose. 

3. A method according to Claim 1 or Claim 2. wherein said acid is hydrochloric acid. 

4. A method according to Claim 3. comprising 1-isobutyt-1H-imidazo[4.5>c]quindin-4-amine and wherein 
said hydrochloric acid is provided at least in part by hydrochloric add present in 1-isobutyl-1H-imidazo- 
[4>c]quindin-4>amine hydrochloride. 

5. A method according to Claim 1 or Claim 2. wherein said acid is lactic add. 

6. A method according to any preceding daim wherein the pH is between 2.5 and 4.5. 

7. A method according to^ny preceding daim comprising said lHS0butyl-1 H-imidazo[4,5-c]quinolin-4-amine 
or 1-(2-hydroxy-2-met hylpropyl) -1 H-imidazo[4.5-c]quindgn-4-amine added In an amount of 0.01 to 1 5 mil- 
ligrams per milltliter of said solution. 

8. A method according to aalm 7, wherein said 1-isobutyt-IH-imidazo[4.5-c]quinolin-4-amine or 1-(2-hy> 
droxy*2-methylpropy1)-1-H-imidazo[4,5-c]quinotin-4-amine is present in an amount of 4 to 12 milligrBms ' 
per miStliter of said sdution. 

9. A method according to Oalm 1, further comprising adding a base. 

IOl a method according to Claim 9. wherein said base is sodium hydroxide. 

11. A method according to any preceding daim, wherein said tonidty adjuster is sorbitd. 

12. A method according to any preceding daim wherein the mdar ratio of said add to said 1-isobutyl-1H- 
imidazo-[4.5-c]quinolln-4-amine or 1-<2-hydroxy-2-methylpropyl)-1H-imidazo[4.5-c)quindin-4-amine is 
between 0.5/1 and 20/1. 

13. A method according to aaim 12 wherein the molar ratio of said acid to said 1-isobutyl-IH-imidazo-[4.5- 
c]quindin-4-amine or 1-(2-hydrDxy-2-methylpropyl)-1H-imidazo[4.5-c]quinolin-4-amine is between 1/1 
and 4/1. 

14. A method according to any preceding daim, wherein the osmolality of said sdution is between 270 and 
310 mOsnn/kg. 

PatentansprOche fOr folgende Vertragsstaaten : BE, CH, DE, FR, 68, IT, U, NL, SE 

1. Fur die parenterale Verabreichung geeignete wdBrige Ldsung von 1-lsobutyl-1 H-imldazo(4,5-c)chindin- 
4-amin Oder 1-<2-Hydroxy-2-methylporpyl)-1H-imidazo[4.5 c3chindin-4-amin. umfassend 1-lsobutyHH- 
imWaio(4.6-clchindin-4-amln Oder 1-<2-Hydroxy-2-methylporpyf)-1H-imidazo(4,5-c]chinolln-4-amin, 
aufgdfiet in einer wfifirigen Sfiure. wobei die SSure ausgewAMt wird aus Salzsfiure, MBchsfiure. Essig- 
sSure, Asparaginsflure. und einer Mischung von zwei Oder mehreren der Vorgenannten, und ferner um- 
fassend einen Tomisregutlerer, ausgewSMt aus Glycerin, Sorbitol und Dextrose in einer sdchen Menge, 
daa die Osmdalitft der L6sung zwischen 235 und 335 mOsm/kg liegt, wobei die Lfisung ferner dadurch 
gekennzeichnet ist. da& sie eben pH-Wert zwischen 2 und 6 aufweisL 

2. Ldsung nach Anspruch 1, In der Msobutyl-1H-frnWazoC4,5-clchindln-4-anfiln Oder 1-<2-Hydroxy"2-me- 
thyfpropyl)-1H>imidazo(4.5-c]chinolin-4-amin in einer fur den beabsichtigten therapeuUschenZvireck wirk- 
samen Menge vorliegen. 

3. Ldsung nach Anspruch 1 Oder 2, in der die Sdure Salzsdure ist 
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4. Losung nach Anspruch 3, umfassend 1-l$obutyt-1H-imidazo[4,5^]chinoIiv^4-amin und bei der die Sal- 
zsdure mindestens zum Tei durch Salzsdure vorgesehen wird, die in 1-lsobiityl-1H-imidazo|4,5-c]chin(>- 
nn-4-amin-Hydroch)ond voriiegt 

5. Losung nach Anspruch 1 Oder 2, in der die Saure Milchsaure ist 

6. Losung nach einem der voistehenden AnsprOche. bei der der pH-Wert zwischen 2.5 und 4,5 llegL 

7. Losung nach einem der vorstehenden AnsprOche, unifassend das 1-l80butyl-1 H-imidazo(4>5-c]chinolfrv 
4-amin Oder 1-(2-Hycfroxy-2-methylporpyl)-1H-iniidazo(4,5 c)chinol[n-4-amtn in einer Menge von 0,01 bis 
15 mg/ml der Ldsung. 

8. Ldsung nach Anspruch 7, bet der 1-lsobutyl-1 H-imIdazo[4,5-c]chinolif>-4-amin oder 1-(2-Hydroxy-2-me- 
thylpropyt)-1H-lmidazo[4,5 -c]chinoiirh4-amln in einer Menge von 4 bis 12 mg/ml der Losung vortiegen. 

9. Ldsung nach einem der vorstehenden Anspruche, ferner umifossend efne Base. 

10. LAsung nach Anspruch 9, bet der die Base Natriumhydnudd ist 

11. Ldsung nach einem der vorstehenden AnsprOche, bei der der Tonusregulierer Sorbitol ist 

12. Ldsung nach einem der vorstehenden Anspruche, bei das Mohwrhditnis der Sdure zum 1-lsobutyl-1H- 
imidazo(4,5-clchinolin-4-amin oder 1-(2-Hydroxy-2-methylporpyl)-1rt'imldazo[4,5-cJchinolln-4-amln zwi- 
schen 0,5:1 und 20:1 liegt 

13. Ldsung nach Anspruch 12, bei der das Moh^er hdltnis der Siure zum 1-lsobutyl-1 H-knidazo{4.5-c]chinoiin- 
4-amln oder 1-(2-Hydroxy-2-methylporpyl)-1H-imidazo(4.5-c]chlnolin-4-amin zwischen 1:1 und 4:1 liegL ~ 

14. Ldsung nach einem der vorstehenden AnsprOche, bei der die Osmolalitit der Ldsung zwischen 270 und 
310 mOsm/kg liegt 

Patentanspruche fur folgenden Vertragsstaat : ES 

1. Verfahren zur Herstellung einer fur parenterale Verabreichung geeigneten wdfingen Ldsung von 1-lsobu- 
tyl-1H-imidazo(4,5-c]chinoRn-4-amin oder 1>(2-Hycto(y^2Hnethyipropyl)-1H-imidazoE4.5^]chinolin-4- 
amin, umfessend Auf Idsen von l-lsobutyl-l H-imid8zo[4,5-c]chinolin-4-amin oder 1-(2-Hydraxy-2-melhyl- 
propyl)-1H-imidazo[4,5>c]chinotin-4-amin in einer wdfirigen Sfiure, wobei die Sfiure ausgewdhit wird aus 
SalzsSure. MilchsSure, EssigsSure, AspaFaginsfiure, und einer Mischung von zwei oder mehreren der Vbr- 
genannten, und weiteren Zusatz eines Tonusregutierers, ausgewdhit aus Glycerin, Sorbitol und Dextrose 
in einer sotchen Menge, daQ die OsnDolalitSt der Ldsung zwischen 235 und 335 mOsm/kg liegt wobei die 
Ldsung auf einen pH-Wert zwischen 2 und 6 etngesteitt wird. 

2. Verfahren nach Anspruch 1, bei welchem 1>lsobutyl-1H-imidazo[4,5-c]chinolin-4-amin oder 1-(2-Hy- 
droxy-2-methyl-propyl)-1H-imidazo|4,5-c]chlnolin-4-amin in einerfOr den vorgesehenen therapeutischen 
Zweck ausretehenden Menge zugesetzt werden. 

3. Verfahren nach Anspruch 1 oder 2 , bei welchem die Sdure Salzsdure ist 

4. Verfahren nach Anspruch 3, umfassend 1-l80butyt-1H-imtdazo[4,5-c]chinolin-4-amin und bei welchem 
die SaizsAure nrundestens zum Toil durch Salzsfture vorgesehen wird, die in 1-lsobutyi-1H-imidazo[4,5- 
c]chinolin-4-antin-Hydrochk>rid voriiegt 

5. Verfahren nach Anspruch 1 oder 2, bei welchem die Sdure MBchsdure ist 

6. Verfahren nach einem der vorstehenden AnsprOche, bei welchem der pH-Wert zwischen 2,5 und 4,5 liegt 

7. Verfahren nach einem der vorstehenden AnsprOche, umfassend das 1-lsobutyl-1 H*imidazo(4,5-c]chino- 
lin-4 -amin oder 1-(24iydroxy-2-methylpropytV1H-irnklazo[4»5-c]chlnolin-4-amln, die in einer Menge von 
0,01 t>is 15 mgyiml der Ldsung zugesetzt werden. 

8. Verfehren nach Anspruch 7, bei welchem 1-lsobutyt-1H>imidazo[4,5-c]chinolin-4-amin oder 1-(i2-Hy- 
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droxy-2-mthyt-propyl>1H-imidazo[4,5-c]chinolin-4-amin in einer Menge von 4 bis 12 mg/mi der Losung 
vorliegen. 

9. Verfahren nach Anspruch 1 , das ferner die Zugabe einer Base umfafit 
IOl Verfahren nach Ansprijch 9, bei welchem die Base Natrhimhydro}Sd tsL 

11. Verfahren nach einem der vorstehenden AnsprQche, bei welchem der Tonusregulierer Sorbitol isL 

12. Verfahren nach einent der vorstehenden AnsprOche, bei welchem das Mdverhdltnis der Sdure zum 1- 
l80biityl-1H-imidazo[4,5-c]chinolin-4-amln oder 1-(2-Hydraxy-2-methylpn>pyl)-1H-imidazo[4p5-c]chino- 
lin-4>amln zwischen 0.5:1 und 20:1 liegL 

13.. Verfahren nach Anspruch 2, bei welchem das Molverhaltnis der Sdure zum 1-lsobiityl-1H>imtdazo[4,5- 
c]chinotin-4-afnin oder 1-<2-HydrQxy-2-methylpropyl)-1H-im{-dazo[4^]chinolin-4-amin zwischen 1:1 
und 4:1 liegt 

14. Verfahren nach einem der vorstehenden Anspruche, bei welchem die Osmolantat der Ldsung zwischen 
270 und 310 mOsm/kg iiegt 



Revendlcations 

Rovendlcations pour les Etata contractanto suivants :BE, CH, DE, FR, OB, IT» U, NL, 8E 

1. Solution aqueuse de 1-isobutyl-1H-imidazol4.5-c]quinol6in-4-amine ou 1-(2-hydrQxy-2-m6thylpropyl)- 
1 H-imidazo{4,5-c]quinol6in-4-amine convenant pour I'administration parent^e. comprenant de la 1-iso- 
butyl-1H-imidazoE4»5-c]quinol6in-4-amine ou 1-<2-hydrDxy-2-m6thylpropyt)-1HHmidazo{4»5-c]quinol6in- 
4-amine dissoute dans un adde aqueux» cet adde dtant choisi parmi I'actde chlorhydrique, i'adde \ad&- 
que, racide ac^tique. Tacide aspartique et les melanges de deux de ces acides ou plus, et comprenant 
de plus un ajusteur de tonidt6 choisi parmI la gtyc^rine, ie sorbitol et le dextrose en une quantitd telle que 
ro6nrK>laiit6 de ladite solution se situe entre 235 et 335 mOsm/kg. cette solution 6tant en outre caractMs^e 
en ce qu'elle a un pH se situant entre 2 et 6. 

2. Solution sulvant la revendication 1 , dans laquelle la 1-isobutyl-1H-imidazo[4,5^1quinol6in-4-amine ou 1- 
(2-hydroxy-2-m6thylpR>pyl)-1H-imidazo{4»5-c)quinol6in-4>amine est prfeente en une quantity efficace 
pour rapplication th^rapeutique envisag6e. 

3. Solution sulvant Tune ou rautre des revendications 1 et 2, dans laquelle racide prtett6 est de Tacide chlor- 
hydrique. 

4w Solution suivant la revendication 3, comprenant de la 1-isobutyl-1H-imidazo[4,5-c]quinol6ln-4-amine et 
dans laquelle I'adde chlorhydrique est constitu6 au moina en partie par racide chlorhydrique pr6sent dans 
du cMorhydrata de 1-laobutyl-1H-fanidazo[4,5-cIquinol6in-4-amine. 

5. Solution suivant I'une ou Tautre des revendicationa 1 et 2, dans laquelle racide prteit6 est de racide lao- 
tique. 

9. Solution suivant I'une queloonque des revendications prteMentes, dans laquelle ie pH se situe entre 2,5 
et4,5. 

7. Solution suivant Tune quelconque des revendications prftcMentes. comprenant la 1-isobutyl-l H-imida- 
zo(4,5-c]quinoi6ir>-4-amine ou 1-(2-hydrQxy-2-m6thy!propyl>-1H-lmidazo[4,5-c]quinol6in-4-amine en une 
quantit6 de 0,01 d 15 mg par milllitre de ladite solution. 

a. Solution suivant la revendication 7, dans laquelle la l-isobutyl-l H-imidazo[4,5-c]quinol6in-4-amine ou 1- 
(2-hydroxy-2*m6thytpn>pyl>-1H-inidazo(4^]qulnol6in-4-amine est prfoente en une quahtitd de 4 d 12 
mg par milllitre de ladite solution. 

9. Solution suivant Tune quelconque des revendications prte6dentes, comprenant en outre une base. 



13 



EP 0 394 026 B1 



10. Solution survant la revendication 9, dans laquetle la t^ase est de Thydraxyde de sodium. 

11. SolutiOT 8ui^^ rune quelconque des revendications pr6c6dentes. dans laquelle rajusteur de tonidt6 est 

uU SOi uiuJi* 

12. Sdtution suivant rone quelconquevdes revendlcaHons pr^cMentes. dans laquelle le lapport molaire de 
raode prtotd d la 1-l80butyl-1H-imidazo(4.5.cJqulnol6ln^amlne ou Ha-hydfOxy-Z^nJL-WoovlVIHk 
imidazo(4,5-c]qulnol6in^-ain!ne se situe entre 0.5/1 et 20/1 . ^meinyi-propylMH. 

13. Solution sufvantia revendication 12. dans laquelle le rapport molaire del'addesusdH a la 1-isol)utvl-1H 
imida2o(4,5.clqulnol6ln-4-ainlne ou H2-liydroxy^2wn«hy»propyl)-1H^ida2oH.5<)qulnol«n-«.artne 
se situe entre 1/1 et 4/1. --r-aiiMiiH 

14. Soluilon8uivamrunequelco»^uedesrevendicationspr6cMentes.dan8la<pjelle|-osin^ 
lutionse situe entre 270 et 310 mOsntfkg. 

Revendications pour I'Etat conlraetanu suivant : E8 

1. ftoc6d6 de prtparation d'une solution aqueuse de 1-lsobutyl-1lWmidazo[4.5-c)quinol«n^amine ou 1- 
^iox^2-m«ln(^propyl).1HHmidazof4^huinol«n^ine convenant pour i'administration paren- 
ttrde^eompienant la dissolution de 1-isobuty|.1H.Wda2o(4.5-c)quinoldin^8mine ou 1-<2-hydroxyu2- 
in4«Vlpiopjfl-W dans un acide aqueux. eel acide 6tant choisi paTmi 
I acide chlorhydrfque. radde lactique. facide acdtique, I'acide aspartique et les mManges de deux deces 
acides ou phis, et en outre I'addition d'un ajusteur de tonidte choisi parmi la glyc6rine, le soitSol et le 
dttcbose en une quantU telle que rosmolalitA de ladite solution se situe entre 235 et 335 mOsnVkg cetts 
solution Mart tyustte pour avoir unpH ante 2 et& »ww 

2. ProcM* suivant la revendicalion 1. dans lequel la 1-isobuty|.1H.imida2o(4,5-cJquinol«n^amine ou 1- 
(2-hydroxy-2-m*lhylpropyl).1H-inidazo{4.5^:huinol«n-4-amine est ^outA en une quantity <rffieace pour 
i'^>plicalionth«rBpeutiqueenvisagte. 

3. ProcM6 suivant rune ou rautre des revendicalions 1 et 2. dans lequel I'acide prteHA est de radde chlor- 
hydrique. 

4. Proc6d6 suivant la revendication 3, comprenant de la 1-isobutyl-lH-imidazo[4.&<:Jquinol6ir^4-amine et 
dans lequel radde cNorhydrique est constitud au moins en partie par radde cMorhydiique prteent dans 
du chlorhydrate de 1-isot)utyl-1H.imidazo[4.5-c]quinol6in-4-amine. 

5. ProcAddsuivantruneourautredesrevendicationsI et2,danslequeiradde 

6. Proc6d6 suivant rune quelconque des revendications pr^cMentes. dans lequel le pH se situe entre 2.5 
et 4f 5. 

7. Proc6dd suivant rune quelconque des revendications pr^entes, comprenant ta Msolxjtyl-IH-imida. 
2oI4>clqulnol«M-amlne ou 1-(2.hydroxy.2-m«thylpropyl).1 H.lmidazo(4.fM:Iqulnol«n^amlne en une 
quantity de 0,01 ft 15 mg par nrtiliiiire de ladite solution. 

8. Proc4d6 suivant la revendication 7, dans lequel la 1-isobutyH H-lmldazof4.5-clquinol4ln-4-amlne ou 1- 
(2-hydrwy.2-m«hylpropyl)-1H.inidazo(4.5-cHuinol6in-4-amin^ est prteente en une quantit6 de 4 d 12 
mg par mffiaam de ladiie solution. 

9. ProcM4suivamrunequela)nquedesrBvendicalfonspf^ 

10. ProoM« suivant la revendication 9. dans lequel la base est de rhydroxyde de sodium. 

11. Proc6d6 suivant rune quelconque des revendications pr6c4dentes. dans lequel rajusteur de tonidtA est 
du sortMtol. 

1Z Proc6d6 suivant rune quelconque des revendicaUons pr6c6dentBS. dans lequel le rapport motaire de faci- 
de prteitd d la 1-lsobutyH H-&nidazo44,5<lqulnd4in^amine ou H2.hydroxy.2-m«thy|.pfopyiy-1H-imi- 

14 



EP0394026B1 

dazo(4,5-c]quinol6in-4-amme se situe entre 0,5/1 et 20/1. 

13. ProcM6 suivant la revendication 12» dans lequel le rapport molaire de Tacide susdit d la l-lsobutyl-IH- 
5 imldazo|4,5-c}quinol6irv4-amine ou 1-(2-hydroxy^2-m6thytpropyl)-1H-imidazo[4,5-c]quind6fiv4-an^ 

se situe entre 1/1 et 4/1. 

14w Proc6d6 suivant Tune quetconque des revendications pr6c6d6ntes, dans lequel t'osinolalil^ de ladita so- 
lution se situe entre 270 et 310 mOsm/kg. 
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